Ketoconazole blocks the stress-induced reinstatement of cocaine-seeking behavior in rats: relationship to the discriminative stimulus effects of cocaine.
Ketoconazole (Keto) is an antifungal agent that also inhibits the synthesis of adrenocorticosteroids and has been reported to act as a glucocorticoid receptor antagonist. The present experiments investigated the effects of Keto on the stressor-induced reinstatement of extinguished cocaine-seeking behavior and on the generalization of a stressor-induced discriminative stimulus to cocaine in rats. In the first experiment, male Wistar rats were trained to self-administer cocaine (0.5 mg/kg per infusion, IV) under a fixed-ratio 4 schedule of reinforcement with a 90-s limited hold. Following ten consecutive extinction sessions, the effects of Keto (25 or 50 mg/kg, IP) or vehicle on the ability of EFS (electric footshock; 15 min) to reinstate extinguished cocaine-lever responding were investigated. In the second experiment, rats were trained to discriminate cocaine (10 mg/kg, IP) from saline using a two-lever, food-reinforced drug discrimination design. The effects of Keto (50 mg/kg, IP) or vehicle on the EFS-induced generalization to cocaine were determined. EFS reinstated extinguished cocaine- but not food-reinforced responding. Keto (25 and 50 mg/kg, IP) blocked the EFS-induced reinstatement of cocaine-seeking behavior and significantly attenuated the plasma corticosterone response to EFS. These same doses of Keto failed to affect responding in rats trained to self-administer food pellets under an FR4 schedule of reinforcement. EFS also produced significant cocaine-appropriate responding in rats trained to discriminate the drug from saline. However, Keto (50 mg/kg) failed to block the EFS-induced generalization to cocaine. Overall, these data suggest that corticosterone contributes to the stressor-induced reinstatement of extinguished cocaine-seeking behavior.